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The  structural  stability  analysis  performed  for  this  report  indicated 
that  the  stability  of  the  spillway  section  of  the  dam  is  questionable. 

The  analysis  indicated  that  the  dam  was  unstable  for  all  conditions  studied. 
The  analysis  performed  was  based  on  available  information  and  assumptions 
made  may  not  reflect  actual  conditions.  However,  the  analysis  does  indicate 
.  that  there  are  serious  questions  about  the  stability  of  this  structure 
^  and  further  investigations  are  required. 

The  inspection  revealed  a  semicircular  wet  area  just  beyond  the  dovPltream 
end  of  the  left  wingwall.  There  was  active  clear  seepage  in  this  area 
which  had  caused  some  sloughing. 

It  is  recommended  that  within  3  months  of  the  date  of  notification  of  the 
owner,  investigations  into  the  structural  stability  and  seepage  problems 
on  this  dam  be  commenced.  The  structural  stability  investigations  should 
include  subsurface  explorations  and  concrete  cores  to  obtain  information 
about  the  structure  and  -i-ts  foundation  conditions.  This  data  should  then 
be  incorporated  into  a  detailed  stability  evaluation  and,  if  necessary, 
modifications  to  the  structure  should  then  be  designed.  The  investigation 
into  the  wet  area  should  attempt  to  determine  the  cause  of  the  wet  area 
and  devise  methods  of  treatment.  Remedial  measures  which  are  required 
based  on  these  investigations  should  be  completed  within  18  months. 

T 

The  hydro! ogic/hydr?u! ic  analyses  performed  indicate  that  the  outflows 
from  all  storms  exceeding  cf  the  Probable  Maximum  Flood  (PMF)  will 
c-sult  in  flows  over  t ho  i:n  of  the  dam.  The  cam  can  pass  one-half  the 
■'Mr  with  a  computed  freeboard  of  0.03  feet.  Therefore,  the  spillway 
: opacity  is  rated  as  inadequate. 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I 
Investigations.  Copies  of  these  guidelines  may  be  obtained  from 
the  Office  of  Chief  of  Engineers,  Washington,  D.C.  2031d.  The 
purpose  of  a  Phase  I  Investigation  is  to  identify  expeditiously 
those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based  upon 
available  data  and  visual  inspections.  Detailed  investigation, 
and  analyses  involving  topographic  mapping,  subsurface  investigations, 
testing,  and  detailed  computational  evaluations  are  beyond  the  scope 
of  a.  Phase  I  Investigation;  however,  the  investigation  is  intended 
to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field 
conditions  at  the  time  of  inspection  along  with  data  available  to 
the  inspection  team.  In  cases  where  the  reservoir  was  lowered  or 
drained  prior  to  inspection,  such  action,  while  improving  the 
stability  and  safety  of  the  dam,  removes  the  normal  load  on  the 
structure  and  may  obscure  certain  conditions  which  might  otherwise 
be  detectable  if  inspected  under  the  normal  operating  environment 
of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions, 
andr is  evolutionary  in  nature.  It  would  be  incorrect  to  assume  that 
the  present  condition  of  the  dam  will  continue  to  represent  the 
condition  of  the  dam  at  some  point  in  the  future.  Only  through 
frequent  inspections  can  unsafe  conditions  be  detected  and  only 
through  continued  care  and  maintenance  can  these  conditions  be 
prevented  or  corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses .  In  accordance  with  the  established 
Guidelines,  the  Spillway  Test  flood  is  based  on  the  estimated  • 
"Probable  Maximum  Flood"  for  the  region  (greatest  reasonably  possible 
storm  runoff) ,  or  fractions  thereof.  Because  of  the  magnitude  and 
rarity  of  such  a  storm  event,  a  finding  that  a  spillway  will  not 
pass  the  test  flood  should  not  be  interpreted  as  necessarily  posing 
a  highly  inadequate  condition.  The  test  flood  provides  a  measure 
of  relative  spillway  capacity  and  serves  as  an  aide  in  determining 
the  need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  condition  and  the 
downstream  damage  potential. 
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Name  of  Dam: 

State  Located: 
County: 

Watershed: 

Stream: 

Date  of  Inspection: 


Cortlandt  Lake  Dam 
(I.D.  No.  NY  85) 

New  York 

Westchester 

Lower  Hudson  River  Basin 
Canopus  Creek 
May  27,  1981 


ASSESSMENT 


Visual  Inspection  of  this  dam  did  not  reveal  conditions  which  constitute 
an  Immediate  hazard  to  human  life  or  property.  However,  the  dam  has 
some  deficiencies  which  require  further  engineering  Investigations  and 
remedial  work. 

The  structural  stability  analysis  performed  for  this  report  Indicated 
that  the  stability  of  the  spillway  section  of  the  dam  Is  questionable. 

The  analysis  Indicated  that  the  dam  was  unstable  for  all  conditions  studied. 
The  analysis  performed  was  based  on  available  Information  and  assumptions 
made  may  not  reflect  actual  conditions.  However,  the  analysis  does  Indicate 
that  there  are  serious  questions  about  the  stability  of  this  structure 
and  further  Investigations  are  required. 

The  ii.  action  revealed  a  semicircular  wet  area  just  beyond  the  downstream 
end  of  the  left  wlngwall.  There  was  active  clear  seepage  in  this  area 
which  had  caused  some  sloughing. 

It  Is  recommended  that  within  3  months  of  the  date  of  notification  of  the 
owner.  Investigations  Into  the  structural  stability  and  seepage  problems 
on  this  dam  be  commenced.  The  structural  stability  Investigations  should 
Include  subsurface  explorations  and  concrete  cores  to  obtain  information 
about  the  structure  and  Its  foundation  conditions.  This  data  should  then 
be  Incorporated  Into  a  detailed  stability  evaluation  and,  if  necessary, 
modifications  to  the  structure  should  then  be  designed.  The  investigation 
Into  the  wet  area  should  attempt  to  determine  the  cause  of  the  wet  area 
and  devise  methods  of  treatment.  Remedial  measures  which  are  required 
based  on  these  Investigations  should  be  completed  within  18  months. 


The  hydrologic/hydraulic  analyses  performed  indicate  that  the  outflows 
from  all  storms  exceeding  50%  of  the  Probable  Maximum  Flood  (PMF)  will 
result  in  flows  over  the  top  of  the  dam.  The  dam  can  pass  one-half  the 
PMF  with  a  computed  freeboard  of  0.03  feet.  Therefore,  the  spillway 
capacity  is  rated  as  inadequate. 

Several  other  deficiencies  were  noted  on  this  structure.  These  deficiencies 
should  be  corrected  within  12  months  of  the  date  of  notification  of  the 
owner.  Among  the  actions  required  are  the  following: 

1.  Replace  the  missing  backfill  behind  the  left  wingwall. 

2.  Repair  deteriorated  and  spalling  concrete  on  the  spillway 
section  and  wingwalls. 

3.  Seal  the  joints  on  both  the  spillway  section  and  the 
wingwalls  to  eliminate  leakage  through  these  joints. 

4.  Develop  an  emergency  action  plan  for  the  notification 
of  downstream  residents. 


-filO. 


»f.  Dam  Safety  Section 
New  York  State  Department 
of  Environmental  Conservation 
NY  Li 


Approved  by: 
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SECTION  1;  PROJECT  INFORMATION 

1.1  GENERAL 

a.  Authority 

The  Phase  I  inspection  reported  herein  was  authorized  by  the  Depart¬ 
ment  of  the  Army,  New  York  District,  Corps  of  Engineers,  to  fulfill 
the  requirements  of  the  National  Dam  Inspection  Act,  Public  Law  92-367. 

b.  Purpose  of  Inspection 

This  inspection  was  conducted  to  evaluate  the  existing  conditions  of 
the  dam,  to  identify  deficiencies  and  hazardous  conditions,  to  determine 
if  these  deficiencies  constitute  hazards  to  life  and  property,  and  to 
recomnend  remedial  measures  where  required. 

1.2  DESCRIPTION  OF  PROJECT 

a.  Description  of  Dam 

The  Cortlandt  Lake  bam  (formerly  known  as  Canopus  Dam)  is  a  concrete 
dam  with  an  ogee  near  the  center  of  the  dam.  The  dam  is  225  feet 
long  and  a  maximum  of  37  feet  high.  The  concrete  gravity  spillway  is 
120  feet  long  and  has  a  crest  elevation  6  feet  below  the  top  of  the  dam. 
Concrete  wingwalls  separate  the  spillway  section  from  the  remainder  of 
the  dam.  Beyond  the  ends  of  the  spillway,  the  dam  is  a  wall  section 
which  has  been  backfilled  both  upstream  and  downstream  of  the  dam. 

There  are  two  3  foot  square  openings  through  the  dam  which  serve  as  low 
level  outlets.  Flow  through  the  openings  is  controlled  by  sluice  gates. 
One  of  the  openings  Is  near  the  right  end  of  the  dam  and  has  an  inlet 
elevation  6  feet  below  the  spillway  crest.  This  shall  be  referred  to 
as  the  mid-level  gate.  The  control  mechanism  for  this  gate  is  on  the 
upstream  face  of  the  dam.  The  other  opening  is  at  the  base  of  the  dam, 
22  feet  below  the  spillway  crest,  and  shall  be  referred  to  as  the  reser¬ 
voir  drain.  The  control  mechanism  for  this  gate  is  supposedly  on  the 
upstream  face  of  the  spillway. 

b.  Location 

This  dam  is  located  on  Canopus  Creek  (which  becomes  Sprout  Brook  down¬ 
stream  of  the  dam)  In  the  Town  of  Cortlandt,  Westchester  County.  It 
is  one  quarter  mile  west  of  Sprout  Brook  Road.  The  county  boundary 
passes  through  the  reservoir,  with  half  of  the  reservoir  in  Westchester 
County  and  the  other  half  In  Putnam  County. 


c.  Size  Classification 


This  dam  is  37  feet  high  and  has  a  storage  capacity  of  244  acre  feet. 
Therefore,  the  dam  is  in  the  sma1!  size  category  as  defined  by  the 
"Recommended  Guidelines  for  Safety  Inspection  of  Dams". 

d.  Hazard  Classification 

the  dm  is  classified  as  "high"  hazard  due  to  the  presence  of  sub¬ 
stantial  residential  development  immediately  downstream  of  the  dam. 

e.  Ownership 

The  dam  is  owned  by  the  Continental  Village  Park  District  Commission, 
which  consists  of  the  Towns  of  Cortlandt,  Putnam  Valley  and  Phillipstown 
New  York.  The  district  chairmanship  rotates  among  the  towns.  This 
year's  chairman  is  Supervisor  Charles  D1 Giacomo.  His  address  Is  Town 
of  Cortlandt  Municipal  Building,  Croton-on-Hudson,  New  York  10520. 

f.  Purpose  of  Dam 

This  dam  is  used  to  create  an  impoundment  for  recreational  purposes. 

g.  Design  and  Construction  History 

This  dam  was  designed  in  1929  by  Nicholas  S.  Hill,  Jr.,  Consulting 
Engineer,  from  New  York  City.  H.D.  Hynds  Inc.,  builders  from  New  York 
City  constructed  the  dam  in  late  1929. 

h.  Normal  Operating  Procedures 

there  are  no  prescribed  operating  procedures  for  this  structure.  Water 
flows  over  an  ungated  spillway. 

1.3  PERTINENT  DATA 


a. 

Drainage  Area  (sq.mi.) 

15.15 

Discharge  at  Dam  (cfs) 

Spillway  at  Maximum  High  Water 

6754 

Mid-level  Outlet  (gate  fully  open) 

;  water  @  spill crest 

92 

Reservoir  Drain  (gate  fully  open); 

water  @  spill crest 

196 

c. 

Elevation 

DATUM 

(U$G§) 

"“TORT 

Top  of  Dam 

102 

108 

Spillway  Crest 

96 

102 

INVERT  ELEVATIONS 

Mid-level  Outlet: 

Inlet 

90 

96 

Outlet 

84 

90 

Reservoir  Drain: 


Inlet 

Outlet 


74 

68 


80 

74 


d.  Reservoir  -  Surface  Area  (acres) 

Top  of  Dam  17.4+ 

Spillway  Crest  17.4 

e.  Storage  Capacity  (acre-feet) 

Top  of  Dam  244 

Spillway  Crest  140 


f.  Dam 

Type  -  Concrete  gravity  spillway  segment;  backfilled  concrete 
core  walls  at  either  end. 

Dam  Length  (ft)  225 

Crest  Width  -  Wall  Segment  (ft)  3 


q.  Spillway 

Type:  Ungated,  concrete  ogee  section  in  center  of  dam. 
Length  (ft)  120 


h.  Mid-Level  Outlet 


Type:  3  foot  square  opening  on  right  abutment 

Control:  Vertical  sluice  gate  with  trash  rack 
ID  plate  on  gate  floorstand: 

Wilcox  Sluice  Gates  &  Roller  Bearing  Standards 
Col dwell-  Wilcox  Company 
Newburgh,  New  York 


1.  Reservoir  Drain 

Type:  3  foot  square  opening  through  spillway 
Control:  Unknown 


3- 


SECTION  2:  ENGINEERING  DATA 

2.1  GEOTECHNICAL  DATA 

a.  Geology 

The  Cortlandt  Lake  Dam  is  located  In  the  Hudson  Hills  segment  of  the 
New  England  Uplands  physiographic  province  of  New  York  State.  These 
hills,  commonly  known  as  the  "Highlands  of  the  Hudson",  are  composed 
of  crystalline  rocks  similar  to  those  in  the  Adirondacks.  The  high¬ 
lands,  which  trend  northeast-southwest,  have  been  eroded  to  form  very 
rugged  terrain  with  summit  levels  reaching  1000  feet  above  sea  level. 
Bedrock  in  the  area  consists  of  gneiss,  quartzite  and  marble  from  the 
Precambrian  era  (more  than  570  million  years  ago).  A  review  of  the 
"Brittle  Structures  Map  of  New  York"  indicates  that  there  is  a  fau.c 
trace  approximately  1/2  mile  east  of  the  dam.  In  addition,  there  is 
a  shear  zone  of  mylonite,  ultrainylonite  or  mylonite  gneiss  within 
the  reservoir,  several  hundred  feet  northwest  of  the  dam. 

b.  Subsurface  Investigations 

No  records  of  any  subsurface  investigations  performed  for  this 
structure  could  be  located.  The  permit  application  for  the  original 
construction  of  this  dam  4fdicates  that  the  natural  soils  in  the 
vicinity  of  this  dam  are  clay,  sand  and  gravel.  It  also  stated  that 
the  dam  would  be  founded  on  bedrock. 

2.2  DESIGN  RECORDS 

The  only  design  records  available  consisted  of  two  sheets  of  plans 
prepared  by  Nicholas  S.  Hill,  Jr.,  Consulting  Engineer,  of  New  York 
City.  Copies  of  these  plans  have  been  included  in  Appendix  F.  Some 
additional  design  information  was  included  in  the  1929  application 
for  construction  submitted  to  the  New  York  State  Department  of 
Public  Works. 

2.3  CONSTRUCTION  RECORDS 

This  dam  is  believed  to  have  been  constructed  by  H.D.  Hynds,  Inc., 
builders  from  New  York  City.  The  only  construction  records  available 
was  a  letter  from  Mr.  H.W.  Bressler  of  H.D.  Hynds,  Inc.  to  the  Depart¬ 
ment  of  Public  Works  which  outlined  the  specifications  which  were  to  be 
used  for  the  construction  of  this  dam. 

2.4  OPERATION  RECORDS 

There  are  no  operation  records  available  for  this  structure. 

2.5  EVALUATION  OF  DATA 


Data  used  for  the  preparation  of  this  report  was  obtained  from  the 
Department  of  Environmental  Conservation  files.  The  information 
available  appeared  to  be  reasonably  accurate. 


SECTION  3;  VISUAL  INSPECTION 


3.1  FINDINGS 


a.  General 

Visual  inspection  of  the  Cortlandt  Lake  Dam  was  conducted  on 
May  27,  1981.  The  weather  was  clear  and  the  temperature  was  in 
the  seventies.  The  water  level  at  the  time  of  the  inspection  was 
at  the  spillway  crest. 

b.  Spillway 

The  spillway  section  comprises  the  biggest  part  of  the  dam.  There 
are  provisions  for  flashboards  on  the  spillway  although  at  the  time 
of  the  inspection,  there  were  no  flashboards  or  support  pins  In 
place.  Visual  Inspection  revealed  some  concrete  deterioration  on  the 
spillway.  There  was  minor  spalling  and  some  concrete  removal  along 
each  of  the  construction  joints.  The  deterioration  had  also  re¬ 
sulted  in  slightly  irregular  crest  with  a  low  area  at  the  left  end 
of  the  spillway.  Water  was  flowing  over  the  spillway  in  two  low 
areas  at  the  time  of  the  inspection.  Photos  which  were  taken  during 
an  inspection  in  1959  (several  of  these  photos  have  been  Included 
in  Appendix  A),  indicate  that  the  concrete  on  the  crest  was  simi¬ 
larly  deteriorated  at  that  time.  The  condition  of  the  concrete  does 
not  appear  to  have  worsened  substantially  since  1959.  Photos  from 
the  1959  Inspection  also  showed  that  there  was  some  leakage  through 
one  of  the  horizontal  construction  joints  at  the  left  end  of  the 
spillway.  This  was  not  observed  during  the  Phase  I  inspection  due 
to  the  water  flowing  over  that  portion  of  the  spillway. 

c.  Wingwall s 

There  is  a  wingwall  at  either  end  of  the  spillway.  The  concrete 
forming  these  wingwalls  was  in  satisfactory  condition.  There  was 
some  minor  cracking  and  deterioration  along  the  construction  joints. 
Near  the  downstream  end  of  each  wall,  the  top  surface  was  spalling. 
Several  weep  holes  thr  ough  the  walls  were  flowing  at  the  time  of 
the  inspection.  Discoloration  of  the  concrete  below  these  weep  holes 
indicated  that  they  flow  frequently. 

There  were  several  other  deficiencies  noted  in  this  area.  The  most 
serious  of  these  was  a  wet  area  just  beyond  the  downstream  end  of 
the  left  wingwall.  Here  was  a  semi-circular  area  about  12  feet  wide 
which  had  sloughed  by  as  much  as  a  foot.  Clear  seepage  was  emerging 
from  this  area  at  a  rate  of  approximately  one  gallon  per  minute. 

It  could  not  be  determined  whether  this  water  was  coming  from  the 
reservoir  or  if  It  was  flowing  out  of  the  hillside.  The  water  then 
flowed  over  a  low  wall  and  Into  the  downstream  channel.  There  was 
also  some  seepage  noted  at  the  downstream  end  of  the  right  wingwall. 


The  quantity  of  seepage  on  this  side  was  less  than  at  the  left  side. 
Another  deficiency  noted  was  missing  backfill  behind  the  left  wing- 
wall.  The  problem  was  most  severe  at  the  upstream  end  of  the  wing- 
wall  where  there  was  as  much  as  5  feet  of  backfill  mising.  The 
hole  extended  down  the  wall  for  approximately  half  of  its  length. 

Also  observed  during  the  visual  inspection  was  a  submerged  circular 
hole  in  the  wingwall  just  upstream  of  the  spillway  crest.  The  function 
of  this  hole  could  not  be  determined.  The  plans  make  no  reference  to 
this  opening.  The  1959  photos  show  that,  at  that  time,  there  was  a 
wood  cover  over  this  hole. 

d.  Low  Level  Outlets 

There  are  two,  3  foot  square  openings  through  the  concrete  on  this 
dam  which  can  release  impounded  water  below  the  normal  pool  level. 

The  control  mechanism  for  one  of  these  outlets  is  located  just  beyond 
the  right  end  of  the  spillway.  It  appeared  to  be  in  satisfactory 
condition  and  operable  although  it  was  not  operated  at  the  time  of 
inspection.  There  was  minor  leakage  noted  along  the  base  of  the 
outlet  opening  on  the  downstream  face  of  the  dam. 

The  other  outlet  serves  as  a  reservoir  drain.  Only  the  top  of  the 
outlet  was  visible  in  the  plunge  pool  area.  The  gate  and  control 
mechanism  is  reportedly  on  the  upstream  face  of  the  spillway.  It 
was  submerged  at  the  time  of  the  inspection.  Photos  from  the  1959 
Inspection  indicate  that  the  drain  was  opened  at  that  time. 

e.  Reservoi r 

There  were  no  signs  of  soil  instability  in  the  reservoir  area. 

f.  Downstream  Channel 

The  channel  downstream  of  the  dam  was  filled  with  rocks  with 
occasional  bedrock  outcrops.  There  were  some  trees  growing  in  the 
channel  as  well. 

3.2  EVALUATION  OF  OBSERVATIONS 


Visual  observations  revealed  several  deficiencies  on  this  structure. 

The  following  items  were  noted: 

1.  A  wet  area  beyond  the  downstream  end  of  the  left  wingwall; 

2.  A  substantial  quantity  of  missing  backfill  behind  the  left 
wingwall; 

3.  Minor  seepage  beyond  the  downstream  end  of  the  right 
wingwall; 

4.  Deterioration  and  spalling  of  concrete  on  the  spillway 
section,  especially  along  the  crest; 
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5.  Leakage  through  horizontal  construction  joints  both  on 
the  spillway  and  on  the  wingwalls; 

6.  Spalling  of  the  concrete  on  the  top  surface  of  the 
wingwalls,  near  the  downstream  end. 
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SECTION  4:  OPERATION  AND  MAINTENANCE  PROCEDURES 

4.1  PROCEDURES 

There  are  no  formal  operation  procedures  on  this  dam.  Water 
flows  over  an  ungated  spillway.  There  are  provisions  for  flash- 
boards  on  the  spillway,  but  at  the  time  of  the  Inspection,  there 
were  no  flashboards  or  support  pins  in  place.  It  appeared  that 
flashboards  are  no  longer  used. 

4.2  MAINTENANCE  OF  DAM 

There  was  no  formal  maintenance  plan  for  this  structure. 

4.3  WARNING  SYSTEM  IN  EFFECT 

No  apparent  warning  system  for  the  evacuation  of  downstream 
residents  is  present. 

4.4  EVALUATION 


The  operation  procedures  for  this  dam  are  satisfactory. 
Increased  maintenance  efforts  are  needed  to  repair  the  defic 
iencies  noted  in  Section  3. 
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SECTION  5:  HYDROLOGIC/HVDRAULIC 
5.1  DRAINAGE  AREA  CHARACTERISTICS 


The  delineation  of  the  contributing  watershed  to  this  dam  Is 
Indicated  on  the  map  titled  "Drainage  Area  Map-Cortlandt  Lake  Dam" 
(Appendix  C)  .  The  Irregular,  long  and  narrow,  northeast-southwest 
oriented  watershed  of  some  15.15  square  miles  (9696  acres)  is 
comprised  of  relatively  undeveloped  lands,  primarily  forests  and 
woodlands. 

No  significant  land  development  exists  except  for  two  moderate- 
de*'«1ty  residential  areas,  one  surrounding  Cortlandt  Lake  and  the 
other  surrounding  Indian  Lake.  Several  sizeable  lakes  lie  within  the 
watershed, these  being  Canopus  Lake  and  Pel ton  Pond  in  the  upper  end 
of  the  drainage  basin  and  Indian  Lake  and  Lake  Celeste  In  the  lower 
third  of  the  basin.  Numerous  smaller,  unnamed  ponds  are  also  Inter¬ 
spersed  throughout  the  watershed. 

Slopes  along  the  primary  drainage  paths  are  flat  to  moderate  (less 
than  8%).  However,  the  adjacent  hillsides  have  steep  and  rocky  slopes, 
with  those  hilltops  forming  the  watershed  divide  ranging  from  200  feet 
to  1200  feet  in  elevation  above  the  reservoir. 

There  are  no  known  flow  diversions  either  Into  or  out  of  this  water¬ 
shed.  The  Inlet  stream  to  Cortlandt  Lake  is  known  as  Canopus  Creek, 
whereas  the  outlet  stream  from  the  dam  site  is  known  as  Sprout  Brook. 

5.2  ANALYSIS  CRITERIA 


No  hydrologic/hydraulic  Information  was  available  regarding  the 
original  design  for  this  dam.  Therefore,  the  analysis  of  the  flood- 
water  retarding  capability  of  the  dam  was  performed  using  the  Corps 
of  Engineer's  HEC-1  computer  program.  Dam  Safety  version.  The  computer 
program  develops  an  Inflow  hydrograph  using  the  "Snyder  Unit  Hydrograph" 
method  and  then  reservoir  routes  the  hydrograph  using  the  "Modified  Puls 
flood  routing  procedure.  The  spillway  design  flood  selected  for  analysi 
was  the  Probable  Maximum  Flood  (PMF),  In  accordance  with  the  Recomnended 
Guidelines  of  the  U.S.  Army  Corps  of  Engineers.  The  PMF  event  is  that 
hypothetical  storm  event  resulting  from  the  most  critical  combination 
of  rainfall,  minimum  soil  retention,  and  direct  runoff  to  a  specific 
site  that  Is  considered  reasonably  possible  for  a  particular  watershed. 

The  Corps  of  Engineers  Lower  Hudson  River  Basin  study  (ref.  #1)  was  used 
to  obtain  hydrograph  parameters,  rainfall  loss  rate  values  of  1.5  Inches 
(Initial)  and  0.1  Inches  per  hour  (constant)  and  base  flow  values.  Pre¬ 
cipitation  values  used  In  the  analysis  were  obtained  from  the  Weather 
Bureau  publication,  MIR  33. 


.3  SPILLWAY  CAPACITY 

The  single,  ungated,  concrete  ogee  spillway  was  analyzed  for  weir  flow 
using  a  discharge  coefficient,  C,  varying  from  3.2  to  3.83.  Near 
the  center  of  the  spillway  crest  is  an  open  slot  which  can  provide 
8  cfs  additional  discharge  capacity.  This  capacity  was  Included  in 
the  analysis.  The  additional  discharge  capacity  of  the  3  foot  square, 
mid-level  outlet  located  in  the  right  abutment  was  not  included  In  the 
floodwater  analysis  although  access  to  the  sluice  gate  control 
mechanism  Is  possible  during  the  occurrence  of  a  large  storm  event. 

The  floodwater  analysis  performed  for  this  dam  indicates  that  the 
spillway  does  not  have  sufficient  capacity  for  discharging  the  PMF. 

For  this  storm  event,  the  peak  Inflow  and  the  peak  outflow  are 
13421  cfs.  The  one-half  PMF  peak  inflow  and  peak  outflow  are  6708  cfs. 
The  computed  discharge  capacity  of  the  spillway  is  6754  cfs. 

4  RESERVOIR  CAPACITY 

The  normal  water  surface  is  at  or  near  the  spillway  crest  (elevation 
96-USGS).  The  impounded  capacity  at  this  elevation  Is  140  acre- feet. Sur¬ 
charge  storage  capacity  to  the  top-of-dam  (elevation  102)  adds  104  acre 
feet  which  is  equivalent  to  a  direct  runoff  depth  of  0.13  Inches  over 
the  watershed.  The  total  storage  capacity  Is  244  acre  feet. 

5  FLOODS  OF  RECORD 

No  data  was  available  regarding  the  occurrence  of  the  maximum  known 
flood  at  this  dam  site. 

6  OVERTOPPING  POTENTIAL 

Analyses  using  the  PMF  storm  event  indicates  that  the  spillway  does 
not  have  sufficient  discharge  capacity.  The  peak  outflow  from  the 
PMF  event  will  overtop  the  dam  to  a  computed  depth  of  2.83  feet.  The 
peak  outflow  from  the  one-half  PMF  event  will  not  overtop  the  dam, 
having  a  computed  freeboard  of  0.03  feet.  All  storm  events  exceeding 
50%  of  the  PMF  will  result  in  the  dam  being  overtopped. 

7  EVALUATION 


The  spillway  does  not  have  sufficient  capacity  for  discharging  the 
peak  outflow  from  the  PMF.  However,  the  spillway  does  have  sufficient 
discharge  capacity  for  passing  the  peak  outflow  from  one-half  the  PMF. 
Therefore,  the  spillway  is  assessed  as  inadequate. 
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SECTION  6:  STRUCTURAL  STABILITY 
6.1  EVALUATION  OF  STRUCTURAL  STABILITY 


a.  Visual  Observations 

Visual  inspection  of  the  dam  revealed  several  deficiencies  on  this 
structure.  The  most  serious  of  these  deficiencies  was  a  wet  area 
just  beyond  the  downstream  end  of  the  left  wingwall.  There  was  a  semi¬ 
circular  area  about  12  feet  wide  which  had  sloughed.  Clear  seepage  was 
emerging  from  this  area.  Another  deficiency  noted  was  missing  backfill 
behind  the  left  wingwall.  Other  problems  noted  were  related  to  the 
deterioration  of  concrete  both  on  the  spillway  and  on  the  wingwalls. 

b.  Data  Review  and  Stability  Evaluation 

A  stability  analysis  was  performed  for  this  report  in  accordance  with 
the  "Recommended  Guidelines  for  the  Safety  Inspection  of  Dams."  The 
analysis  was  based  on  a  cross  section  of  the  concrete  gravity  spillway 
shown  on  the  1929  plans  prepared  by  Nicholas  S.  Hill,  Jr.,  Consulting 
Engineer,  of  New  York  City.  The  results  of  the  analysis  are  as  follows: 

Overturning  Resultant  in  Sliding 
Case  Safety  Factor  Middle  Third  Safety  Factor 


a. 

Normal  conditions,  water 
surface  at  spillway  crest 

1.31 

No 

0.85 

b. 

Case  a.  plus  ice  load  of 

5000  Ib/ft 

1.10 

No 

0.74 

c. 

1/2PMF  flows;  water 
surface  at  top  of  dam 

1.04 

No 

0.62 

d. 

Seismic  Loading,  water 
surface  at  spillway  crest 

1.23 

No 

0.64 

The 

analysis  indicates  that  the  dam  is 

unstable. 

The  fact  that  the 

factors  of  safety  are  below  1.0  for  normal  loading  conditions  shows  that 
actual  loading  and  uplift  conditions  are  less  severe  than  those  which 
were  assumed  for  the  analysis.  The  analysis,  in  accordance  with  the 
Corps  of  Engineers'  "Recommended  Guidelines",  assumed  full  uplift  pressure 
under  the  upstream  toe  decreasing  to  tailwater  pressure  under  the  down¬ 
stream  toe.  However,  safety  factors  were  below  recommended  values 
even  when  zero  uplift  pressure  was  assumed.  Therefore,  the  structure 
must  be  considered  to  be  marginally  stable  at  best. 

Further  investigations  are  required  to  better  assess  the  stability  of 
the  dam.  Subsurface  explorations  and  concrete  cores  are  required  to 
obtain  Information  about  the  uplift  forces  acting  on  the  dam  and  about 
the  condition  of  the  dam  and  its  foundation.  Revised  stability  analyses 
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should  then  be  performed  using  this  data.  Based  on  the  results  of 
these  analyses,  required  modifications  to  the  structure  should  be  made. 

c.  Seismic  Stability 

This  structure  Is  located  In  Seismic  Zone  1.  However,  since  there 
was  a  fault  trace  In  the  vicinity  of  the  dam,  a  seismic  stability 
analysis  was  performed  assuming  a  seismic  coefficient  of  0.1.  The 
results  of  this  analysis  (shown  on  page  11  )  indicate  that  the  safety 
factors  are  below  recomnended  values  when  seismic  considerations  are 
included. 


SECTION  7;  ASSESSMENT/RECOMMENDATIONS 
7.1  ASSESSMENT 


a.  Safety 

The  Phase  I  inspection  of  the  Cortlandt  Lake  Dam  revealed  several 
deficiencies  on  the  structure.  One  of  the  most  serious  deficiencies 
was  a  semicircular  wet  area  just  beyond  the  downstream  end  of  the 
left  wingwall.  There  was  active  clear  seepage  in  this  area  which  had 
caused  some  sloughing. 

The  inspection  also  revealed  that  the  stability  of  this  structure 
is  questionable.  Analyses  performed  indicated  that  the  dam  was  unstable 
for  all  conditions  studied.  While  the  uplift  conditions  assumed  for 
this  report  may  have  been  more  severe  than  actually  exist,  the  analysis 
does  indicate  that  a  serious  stability  deficiency  exists  on  this 
structure. 

The  dam  does  not  have  sufficient  spillway  capacity  to  pass  the  Probable 
Maximum  Flood  (PMF).  The  outflows  from  one-half  the  PMF  will  not 
overtop  the  non-overflow  segment  of  the  dam.  Therefore,  the  spillway 
capacity  has  been  rated  as  inadequate. 

b.  Adequacy  of  Information 

The  information  available  for  the  preparation  of  this  report  was  fairly 
complete  and  appeared  to  be  reasonably  accurate.  The  condition  of  the 
rock  forming  the  dam's  foundation  was  unknown,  so  conservative  assumptions 
about  it  were  made  for  the  stability  analyses  performed  for  this  report. 

c.  Need  for  Additional  Investigations 

Further  investigation  of  the  structural  stability  and  seepage  problems 
on  this  dam  are  required.  The  structural  stability  investigations  should 
Include  subsurface  explorations  and  concrete  cores  to  obtain  information 
about  the  structure  and  Its  foundation  conditions.  This  data  should  then 
be  Incorporated  into  a  detailed  stability  evaluation  and,  if  necessary, 
modifications  to  the  structure  should  then  be  designed. 

Investigations  into  the  causes  of  the  wet  area  beyond  the  downstream  end 
of  the  left  wingwall  are  required.  As  a  result  of  these  Investigations, 
methods  of  treatment  should  be  devised  and  implemented. 


d.  Urgency 

Investigations  of  the  structural  stability  and  seepage  problems  should 
be  conmenced  within  3  months  of  the  date  of  notification  of  the  owner. 
Remedial measures  deemed  necessary  as  a  result  of  these  investigations 
should  be  completed  within  18  months.  Other  deficiencies  noted  on  the 
structure  should  be  corrected  within  12  months. 


7.2  RECOMMENDED  MEASURES 


1.  Modify  the  structure  as  necessary,  based  on  the  stability 
analysis. 

2.  Devise  and  Implement  a  method  to  treat  the  wet  area  beyond  the 
downstream  end  of  the  left  wingwall. 

3.  Replace  the  missing  backfill  behind  the  left  wingwall. 

4.  Repair  the  deteriorated  and  spalling  concrete  on  the  spillway 
section  and* wlngwalls. 

5.  Seal  the  joints  on  both  the  spillway  section  and  the  wingwalls 
to  eliminate  leakage  through  these  joints. 

6.  Develop  and  implement  an  emergency  action  plan  for  the  notification 
of  downstream  residents. 
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MISSING  BACKFILL  BEHIND  WINGWALL  AT  LEFT  END  OF  DAM 


AREA  OF  MISSING  BACKFILL  FROM  DOWNSTREAM  TOE 
ALSO,  CONCRETE  DETERIORATING  ON  WINGWALL 


I 

r 


SPILLWAY  SECTION 

NOTE  THE  DETERIORATED  CREST  ON  RIGHT  SIDE 


1959  PHOTO 

DOWNSTREAM  VIEW  BOTH  LOW  LEVEL  OUTLETS  FLOWING 


>3-15-3(9/30) 


VISUAL  INSPECTION  CHECKLIST 


1)  Basic  Data 
a-  General 


ueneraj.  .  k 

Name  of  Dam  CoaTLlA/kT  L.AK£  (&****&  CAM^PoS  *"0 

fed.  I.D.  4  NY  SS  _  DEC  Dam  No.  UoLStAl 

River  Basin  ^oujgft  M 

Location:  Town C.CQ.TL4AILT  County  UjgSTC #£~STigA. _ 


Location:  Town  ILT  County  UlgSTCVf: 

Stream  Name  Ch££K _ 

Tributary  of  S  PR.OOT 

Latitude  (N)  ILI  n-i'  _  Longitude  (W)  71°€S.2>/ 

Type  of  Dam  CoHCAE  Tg _ 

Hazard  Category  _ 

Date(s)  of  Inspection  S/zr/81 _ 

Weather  Conditions  Sua/^vV  7  6° _ 

Reservoir  Level  at  Time  of  Inspection  SVV/  t-cOAt*  Cg.gST' 
b.  Inspection  Personnel  R.  /&£ft _ Qj,  l-fr'/V/clp 


Persons  Contacted  (Including  Address  &  Phone  No.)  _ 

TTa/v^S  (gtSfl-Toum  ap  C*Q.TLAnb~  g (V- 737‘a7V3 


d.  History: 

Date  Constructed 


Date(s)  Reconstructed 


Designer  NtCUOtAS  UfLL _ 

Constructed  By  _____________________ 

Owner  C a/v7y<v£<VT4£  Vfi-LA^£  fat 


a. 


Description  of  System  We&P  Hgl&s  T^Rqo *h  CcAtc&ere 

CiJ/A/rt uiAcca  kerned  *r  Sp/uioAt'  Sg ct<oaj 


b.  Condition  of  System  S*  7?  sclera  a.  v* 


c.  Discharge  from  Drainage  System  Pcouj  /a /AtuG/j  ^S</CA.AL  OF  ^«£  Ujlggp 

Mcl&z  oc  /^spatCT/aa/  w  A/ycdc.o^TfQAf  qp  Co/v'cAg-re 

S*"\g  <&F  ^Jggp  &UTS  //*6/C*T*arS  ^ggQUgVVT  b'SZ#AQ.G£ 


4-)  Instrumentation  (Momumentation/Surveys,  Observation  Wells,  Weirs, 
Piezometers,  Etc.') 


93-15-3(9/30) 


9 


3)  Reservoir 

a.  Slopes  Fa/AlY  &VT  Sa  77  S  P*CT&ftV 


S  edimentation 


Af>f>A&£ A] 


c.  Unusual  Conditions  Which  Affect  Dam  A/<W£ 


6)  Area  Downstream  of  Dam 

a.  Downstream  Hazard  (No.  of  Hemes,  Highways,  etc.)  SoflrT*/VTy>9< 


3.  Seepage,  Unusual  Growth  /Vo/V 


c.  Evidence  of  Movement  Beyond  Toe  of  Dam  A/  Q  A/£ 


A* 


d.  Condition  of  Downstream  Channel  bOdjfc  'Rji&S  O 

£oc/r  L/a/£&  $  ^r/sr^crc/R/ 


including  Discharge  Conveyance  Channel' 


MdMi  Sp/4.£ljay  Sg-cTiQA/  fc  CoA/c^r^  0ce<5  Sg~c7~/ (yv  A/ 


CeAiT^a.  op  £  6eoo  L&vec  Ootc<tt  Ad  f-€A^£ 


SgCT(Q/Nf  l/cL£S  !m  Czesr  Pa  ft  FtA^f/SCA/lt§ 


P/Als-  HaueVe*  U)6~^g  //V  ^Mcf  CP  *7^^ 


Sfi£"C7V0A/ 


b.  Condition  of  Sew«*»c  Spillway  S^mg  A/gT^fttoftATHW  OF  CohCA£T£ 
$4/g *T4V'  IWeGbLAH  CtrxT  -  Tcoto  Qt/gg  "Hod  faeTeAioRATEts 


s  OP  C*ffST  Ap  //VSP&ZTlCAi 


S 


UCTVdA/  7b  -'A/'r  <4?  Gj£"£<L 


93-15-3(9/80) 


Levee  Oorcrr 

c.  Condition  of  Spillway  Cqht**c  4t  Rizffr 

£a/&  of  -  tit  Mot  To  Haus  $gg*  0figR*T<g6 

^cgAirtV  fear  Appgflftek  *7c  Sg  IWatA-  LJa& 

Su&ht  SpjOi* iSJ 

OPe-rt/s/G  "/CJoTgA  At  OurigT  Qy  Cw/va/£4 _ 

d.  Condition  of  Discharge  Conveyance  Channel  ^r/sP^g,r<sfi.y _ 


8)  Reservoir  Drain/Outlet  —  C/-6tu<r*  Laio  Levee  Ootc£<^ 

Type:  Pipe  ____________  Conduit  ___________  Other  i/  j  ^PiTA/A/SA/ & 

Material:  Concrete  )/ _ Metal  _ Other  ______________ 

Size:  3  '  S<$UAftg  _  Length  _ 

Invert  Elevations:  Entrance  go _  _  Exit  ~n _ 


Other 


Invert  Elevations:  Entrance  __ 
Physical  Condition  (Describe) : 
Material :  _ 


Joints: 


Structural  Integrity: 


Hydraulic  Capability: 


Unobservable 


Alignment 


Means  of  Control:  Gate 


Valve 


Uncontrolled 
_  Other 


Operation:  Operable  ________  Inoperable  _______  Other  _________ 

Present  Condition  (Describe) :  CtHT^L  tyggfldWSM-  £ At 
?A/q&gefti /A*C*  ~  OorigT  f>A*T/AU.'r'  Su&/V[£R.6 fi-O 
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% 


9)  Structural 

a.  Concrete  Surfaces  QP  CaAlCftgT^  Qa/  Sp/tLUiAY 

4lso  S*om£  ^>PAt~L/At£  Q/V  or  g  WALLS, 

Seme  4  A<£  rgftlO^T/(W  M/  ^CtAjtTT  CP 

To/Arr^  S&T//  6A /  tQ//V(5L0^^g  £  Si-V^gM  F 

b.  Structural  Cracking  A/o  M  A  3*06-  CftACft/A/S _ 


c.  Movement  -  Horizontal  &  Vertical  Alignment  (Settlement)  fjLfatfftgAtT 

SdT/SrdCTflfty _ 

d.  Junctions  with  Abutments  or  Embankments  4t  6^  £p/CLWAY  Co^CAgTs" 

[jJ/H&iajALCS  SgP/Q^TS  Sp/LLuiaY  ^  ReTA/A/  BACffF/^C^Su S'ET/Qa/T/AC 

fljNmrrof  Bacjt^u  fig/V/va  Z^rr  ^/M&uiacl  -  up  t*  Z'Cegp  At  Ck£s r 

G*/UC.  footO/vt  ^&QUT  ^  UlAY  AcpAtG  U 'A/g  ftJ>9£4. _ 

e.  Drains  -  Foundation,  Joint,  Face  U) ggp  //aigs  ^/goos/V  U)/H<$uJ4US 

So  Kg' 0?  ^)///g-/V  ^louo  /A/  & _ 


f. 


Water  Passages,  Conduits,  Sluices  SlQ/CgS  ^  C-OCO  ^£^£"C,  Qot£jtTS 

App£ta/k  Gat/sF  actor.? _ 


g.  Seepage  or  Leakage  SaTOR.AT£&  ARE’A  At  $AS£g  Of-  ^*f-T  LO/vVg bJAC/L 

Area  -S&ee/Hse^ScQUMWG-  £e*u-C/&coi.AR  A^b-a  Aqqot  l'Z/ Across 

Mas  Scqqqhsl  Op  Tq  ^  ^  Tbsaacs  pur  /4a<m? 

I  Gal/Miaiots ,  -  tJiTg-fc  T/^f  £om  tQ/te&  4t  7 We  Sass  of 

r*«  (O/Af (SLO/944, _ _ __ _ , _ _ 

Som«  ScePA&e  AcsowsTeto  At  trs-a*  of  Kt&#T 

IjiJ/ * svj/Ui.  At  0*/gmMc  6a*w*&  Cow^ct 


93-15-3(9/80) 


h.  Joints  -  Construction,  etc.  S*r*g  b£TeR.tC>llATtGSi  £ SpALUAtZ 

<4i_6AJ&  A  Mo Mftgg  C<wrr«ucr/QA/  To/yrr-gsrecf^.V* 

AloM^  (/gfi"T<C^C  Cca/ STRUCT t  ftA)  To _ 


i .  Foundation. 


j .  Abutments  G  &0  & 


k.  Control  Gates  d/Qrg  QppeAREts  Sat/*? a craft,  y 

Z-ftuj  Leusc  Cutset  U<v6&Sg*w&i.g _ 


1.  Approach  &  Outlet  Channels  Sd’HSe'dCT&ftY 


m. 


Energy  Dissipators  (Plunge  Pool,  etc.) 


/VoA/g 


n. 


Intake  Structures  pQg*\<!rCv  CiazuLAR.  Co/vcftgTg  IN  t-£?T 

A/3UTMEfiiT~  pQZPQSC  (s  (j'Vfr'MQOJA/ _ 


o.  Stability 


p.  Miscellaneous 


i 


appendix  c 


HYDRQLQGIC/HYDRADLIC 
ENGINEERING  DATA  AND  COMPm 


COPLAND  LAKE  DA/ A 

K»y-85 


CHECK  LIST  FOR  DAMS 
HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


AREA -CAPACITY  DATA: 

Elevation 

Surface  Area 

Storage  Capacity 

(ft.) 

(acres) 

(acre-ft. ) 

1) 

2) 

3) 

4) 

5) 

4) 


1) 

2) 

3) 

4) 

5) 

6) 

7) 

8) 


Top  o£  Dam 


>03 


Design  High  Water 
(Max.  Design  Fool) 

Auxiliary  Spillway 
Crest 

Pool  Level  with 
Flashboards 


Spillway 


J ih. 


m/a 


$6 


95.35 


17.  A  j*  _ W4> 


>7.4 


I  AO 


DISCHARGES 

Average  Daily 

Spillway  (3  Maximum  High  Water 

Spillway  (3  Design  High  Water 

Spillway  @  Auxiliary  Spillway  Crest  Elevation 

Low  Level  Outlet  ( U3KJBR.  <$  SflLLCRESj  ELEN/? 
(FOU.  Of»U>  ^ 

Total  (of  all  facilities)  @  Maximum  High  Water 
Maximum  Known  Flood 
At  Time  of  Inspection 


(cfs) 

6754 

-9SS. 

J1LJL. 
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CO*TLAMD  LAKE  PA<4 

CREST:  ELEVATION:  )Q3 _ 

Type*-  CONCRETE  cJALU  U>/  EAfcjn  BACK.fi  LL _ 

Wldth:  U)ALL  -  3*  TOTAL  ^  \Q -  IS*  Length:  Ly  >55*  fty  »  SO*  £-  105 

Spi 1  lover  _  _ SPILLS  (u)Eie.) _ 

Location  fg  CEKTpfcfr  nf  DAM _ _ 

SPILLWAY: 


SERVICE 

_9& _  _  Elevation 


COMC.  CX^EE  uiEld 

Type 

t6 

Width 

Type  of  Control 

_ / _ 

Uncontrol  led 

Control  led: 

m/A 

Type 

(Flashboards;  gate) 

_ _ 

Number 

ido' 

Size/Length 

Invert  Material  _ 

Anticipated  Length 
of  operating  service  _ 

_  Chute  Length  _ 

$ 

>Q _  Height  Between  Spillway  Crest 

&  Approach  Channel  Invert 
(Weir  Flow) 
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HYDROMETEROLOG I CAL  GAGES : 


CoR^lAmO  LAKE  PAA  3 


Type  :  __  — mam _ osqs  ^e.  *  1374150 _ 

Location:  ,t  Q,7S  Ml.  OfV Tft6A*  FRO*  1**6.  VlLLA^E 

$>  Records:  LOtO  FLoU)  /  PATH**-  A&CORF  6qA. 

Date  -  _  _ 13/7/&Q  -  7/j6/^6 _ 

■■  Reading*-*.  0.33  —  17.3  — s£& - 

FLOOO  WATER  CONTROL  SYSTEM: 

Warning  System:  NOMfe _ _ _ __ 


Method  of  Controlled  Releases  (mechanisms): 

/  i  (MIO-UNfcl. 

TtfD _ _ PlZI\g£& _ THRO  PAM  •  owe  (S  Rj.  AftOpteirf 

_ gpifcl _ THR.0  SflU-LOAj  ^te5\t.  P8Al»a) _ 


jfc  GAGE  DATA:  #1374150  (USGS) 

Canopus  Creek  @  Continental  Village 
Low-flow,  partial  record  station 


DATE 

DISCHARI 

7/26/66 

10.3 

8/5/65 

6.55 

9/17/64 

0.22 

7/1/64 

1.98 

3/1/63 

10.9 

7/18/62 

0.93 

6/19/62 

3.63 

12/7/60 

17.9 

Coftf  LAMP  LAKE.  9AM 


DRAINAGE  AREA:  3653  ACRE 3 


is.  IS.  eg  MILE& 


DRAINAGE  BASIN  RUNOFF  CHARACTERISTICS: 


Land  Use  -  Type: 
Terrain  -  Re! ief : 
Surface  -  Soil: 
Runoff  Potential 


-EB8E&T&  U)CPPl/W.g&_: _ some  res<  pan-pAL.  pesi&i_nfHPuj 

'  of  ME9UM  to  U^HyfrewSlTY 

_HiLL^  j  6^E£f  »LOfg^  _ 

JfflgKV _ 

(existing  or  planned  extensive  alterations  to  existing 
(surface  or  subsurface  conditions) 


NOME  AfPAftgttf 


Potential  Sedimentation  problem  areas  (natural  or  man-made;  present  or  future) 


-NQHE  APf AREN'T 


Potential  Backwater  problem  areas  for  levels  at  maximum  storage  capacity 
including  surcharge  storage: 

_ NONE  APPARENT _ 


Dikes  -  Floodwalls  (overflow  &  non-overflow  )  -  Low  reaches  along  the 
Reservoir  perimeter: 

Location:  un _ 

Elevation: 

Reservoir: 

i 

Length  8  Maximum  Pool  1850 _ ±  0.35  (Miles) 

Length  of  Shoreline  (@  Spillway  Crest)  4800  tQ.ft  (Miles) 
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PROJECT  GRID 


Co«.T  V-AUP  LAK.E  Da/A 


SUBJECT 
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(Sheet  no.  Ichecked  by 
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JOB 

Coutlamd  Lakh  Dak 

CHECKED  BV 

SUBJECT 

PAE.AKETEfl'b 

COMPUTED  BY 

U)C.L 

^^HBBBBBt^ifiaflB^BBEfg^flBBBBJSIK^aBa 

IBfl^HBBBBBBVffiri&Be^lliaB^QBBBIMRH^mM 

IBBflflflBBBBBraP^BflBBBBB^f^BBBnBBIMIfSim 
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"™"be"™ 

Bitasf^BBBscrni 
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IBRffR3IIS*![?BBBflflBBBBBBBBBBBBl 
IBBBBBBBBBC»3BBBflBBBBflBBBI 
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SUBJECT  _ 

^AT£^S»H£P  PARAMfc.Tt.RS> 


1^  W!59!5I  iflRIflH!!?  l555f35f2|i|H  1 


Sheet  no. 
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■  CHECKED  BY 


■■■■■■■■■■aa»yi 

IlgjMMM— I 
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l'^5HS35fiRSia!!Ra| 
I'llBHISHUSSiMij 
IIISaillHMISBi 


JOB 

|  CoR-T^-AKiD  LA  VIE.  PAN\ 

CHECKED  8V 

OATE  j 

[  SUBJECT 

COMPUTED  BT 

03CL- 

DATE  | 

7/V  51  i 

irasasi 
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FL COD  HYORObHAPH  PtUICtl  (HFC-ll  Nt'U  FORK  SIAIE 
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IMDiAU  LAKE 


DRAINAGE  AREA  MAP 
CORTLAND  LAKE  DAM 


DISCHARGE  AT  PARTIAL*  RflCOfffi  5  TATI  CHS  AND  MISCELLANEOUS  SITES 


Discharge 

Ur.iwuhc 

M.*j»  i  foments 

Sc«c ton  No. 

Station  name 

Location 

jriv 

■<t 

Oi  ..chars* 

(»q  «i> 

fee  ui  «i 

U..7 

Hudson  River  basin  *•  Continued 

3642 

Saw  Kill  at  Saw* 111, 

Ut  4i  *58 1 .6".  lun,  74*00'8a",  it  bridge  on 

41.6 

1951.1954, 

7-14-66 

2.33 

If.  T. 

Kingston- S^wki 11  road,  1.0  mile  east  of 

1 956-61, 

Sawk 111,  Ulster  County. 

1  .<64 . 1  .«66 

•3644 

Platt  till  Creek,  at 

lat  42*02*22",  long  ?3*S9*50’’,  400  ft  downstream 

36.6 

Ij 62-64. 

11-26-65 

26.0 

Mount  Marlon,  If.  Y. 

froa  bridge  on  town  road  Just  off  Glasco  Rd. . 
0.5  Bile  west  of  Mt.  Marlon,  Ulster  County, 
and  2.5  miles  upstream  from  mouth. 

6- *0-66 

6 . 9  j 

3647 

Saw  Kill  at  Rock  City, 

lat  41*S8'15",  long  73*4 J'la",  at  bridge  on 

6 .  Ui 

U56-62, 

7-  14-66 

1.04 

W.  Y. 

State  High**/  199,  at  Rock  City,  Dutcness 

County . 

1965-66 

3666 

Vernooy  Kill  at 

Lat  4L*45'28’*,  long  74*21'30",  at  abandoned 

23.5 

1956-61, 

6  29-66 

10.6 

Vawarslnc,  1.  Y. 

pump  house,  Just  off  State  Highway  209,  0.5 
mile  northwest  of  Uuwnrslng,  Ulster  County. 

1^4-66 

*3720-1 

landman  Kill  at 

Lat  4 1*55 *22”,  long  73*54 '46",  at  bridge  on  US 

10.9 

1756-82, 

7-12-66 

1.11 

Rhinebeck,  If.  Y. 

Highway  9,  at  Rhlnebocn,  Dutchess  County. 

1964-66 

3720.3 

Fallsburg  Creek  near 

lat  41*53'33",  long  75*54  '52',  at  highway  bridge 

3.56 

1*56-62, 

’-12-66 

a  .03 

Rhlnebccx,  N.  Y. 

on  Pox  Hollow  Hoad,  2.4  miles  south  jf 
Rhlnebeck,  Dutchess  County. 

1 964-66 

•3720.4 

Cna  Elbow  Creek  at 

Lat  41*4 7 *24 ",  long  73*55*53",  at  bridge  on  Hyde 

16.6 

:Jt6-59, 

8-  *-66 

.26 

' 

Hyde  Park,  If.  Y. 

Park -East  Park  Rood,  at  Hyde  park,  Dutchess 

195  >-62a. 

County,  and  0.3  mile  east  of  U3  Highway  j. 

Hj64,1.<66 

3726 

Quassalc  Creek  q«slt 

Lat  41*31 '28" .  long  <4*03*24",  at  bridge  on 

iw  *■ 

i  .".o-ol . 

7  -  *9-66 

.26 

Newburgh,  M.  Y. 

Powder  Mill  Road,  0.4  mile  northeast  of  State 
Highway  52  near  Nowburrh,  Orange  County. 

1-64-66 

3727 

Gldneytovo  creek  at 

Lat  41*31*24  long  /4*G2‘09",  at  brli<c  at 

iu.i 

1x6-61, 

•  14-66 

-28 

Newburgh,  S.Y. 

Junction  of  Gidney  Avenue  and  Germantown  k^uJ, 
at  Newburgh i  Orange  County. 

1  64-66 

3729.45 

Clove  Creek  near  Cold 

Lat  4 1*27 '50",  long  /i'SL'lS” ,  at  bridge  Jh  cast 

Lu.2 

i  62. 

7-26-66 

-06 

Spring,  If-  Y. 

Mountain  Road  west,  oO  ft  cast  of  IB  Highway 

0,  and  3.2  miles  northeast  of  Cold  Spring, 
Putnam  County. 

1.64-66 

3740.se 

Anna vl lie  Creek  at 

Lit  41*30 '23",  long  73*55 '27'*,  .t  brtd«.  on  US 

1.97 

1.63, 

-26  66 

■  v>4 

Crayaoor,  N.  Y. 

Highway  J,  1  alle  south  of  Graymoor,  Putnam 
County,  and  3.3  miles  north  of  PeexskilL. 

.64-66 

3741.5 

Canopus  Creek  at 

Lat  4 1*20*  15“,  long  73*54 'IS'',  at  bridge  on 

14.5 

l9b4, 1.60, 

7-26-66 

1C.3 

Continental  Village, 

Callows  Hill  Road,  three-quarters  if  a  mile 

1362-66 

N.  Y. 

upstream  from  Cortland  lake,  at  Continental 
Village,  Putnam  County. 

•3744.6 

South  Branch 

Lit  4 1  *  1 2 ‘  15  ,  lone  74  *01 '54  "  ,  200  :'t  downbbrMi 

5.83 

1959-62, 

7-18-66 

.12 

Minioceongo  Creek  at 

from  Letenworth  Village  road  and  pond,  and 

1966 

Letch  worth  Village, 

1COO  it  downstream  from  Palisades  Interstate 

If  •  Y. 

Parkway,  at  Letchwjrth  Village,  Rockland  County 

3744.34 

Harlland  Hollow  Brook 

lit  41*29,03",  lonn  73*34 ’  16" ,  it  bridge  on 

12.2 

1962, 

7-26-66 

.10 

near  Putnam  lake, 

Ha vl land  Hollow- Putnam  Lake  Road,  0.6  mile 

1964-66 

If.  Y. 

upstream  rrom  mouth,  and  2  miles  oorthwst 
of  Putnam  lake,  Putnam  County. 

3745.4 

Holly  stream  near 

Iat  41*22*17**,  long  73*36 '16  ",  at  bridge  on  IB 

4.82 

1962, 

7-26-66 

-16 

Brevater,  N.  Y. 

Highway  202  ,  0.1  mile  upstream  Tram  mouth, 

1.9  miles  southwest  of  Brewster,  Putnam  County, 
and  2.1  miles  northeast  of  Croton  Palls. 

1964-66 

J 

Streams  on  Staten  Island 

3765.3 

Sharrots  Stream  near 

Lat  *0*32* 30",  long  74*14*16",  at  culvert  on 

Ij62-66 

3- 15-66 

66 

Tottenvllle,  N.  Y. 

Arthur  Kill  Road,  150  ft  north  of  Ellis  Place, 

6-16-66 

.12 

near  Port  Socony,  and  2.2  mile*  north-north¬ 
east  of  Tottenvllle,  Richmond  County- 

9-29-66 

.46 

3765.35 

Rlcfmood  Creek  at 

Lat  40*34* 20",  long  74*06*46",  at  downstream 

1962-66 

3-15*66 

1.05 

Rlchmood,  M  Y. 

bide  of  RlclMond  IUU  Hoid  (Krthur  Kill  Roid) 

6- 16-66 

.51 

at  end  of  Richmond  Road,  at  Richmond.  Rlchmood 
County,  and  7  miles  northeast  or  Tottenvllle. 

9-29-66 

.41 

3765.4 

SpriognLle  Creek  at 

lat  40*35*36",  lone  74*03*49",  at  downstream 

- 

1962-66 

5- 15-66 

.41 

New  Sprtngvllle, 

side  of  Richmond  Avenue  at  end  of  Travis 

6-16-66 

.16 

».  Y. 

Avenue  at  New  Spriogvllla,  Richmond  County, 
and  7.5  miles  northeast  of  Tbttenville. 

9-21-66 

.17 

3765.5 

Palmer*  Run  at  Port 

Lat  40*36*14",  long  74*07*41’',  at  culvert  on 

- 

1962-66 

3-15-66 

1.37 

Richmond,  N.  Y. 

Richmond  Terrace  at  end  of  Rector  Street  at 

Port  Richmond,  Richmond  County. 

6-16-66 

1.40 

3765.6 

Lemon  Creek  at  Prince 

lat  40*31*03",  long  74*12*05",  at  downstream  side 

1963-66 

5-15-66 

1.31 

Bay,  1.  Y. 

of  Hylao  Boulevard  at  Prince  Bay,  Richmond 
County,  and  2|  miles  east  of  TOttenvtlle . 

6- 16-66 

2.82 

•  Also  4  crest-stage  p4rtl4l- record  station 
>  Operated  as  a  continuous* record  gaging  station 
a  Estimated 
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APPENDIX  D 

STABILITY  COMPUTATIONS 


STRUCTURAL  STABILITY  ANALYSIS 


The  analysis  Mas  based  on  a  cross  section  shown  on  the  plans. 

A  normal  analysis  was  performed  Including  both  overturning  and  sliding 
analysis.  The  analysis  was  performed  according  to  Corps  of  Engineers 
guidelines  and  assumed  full  uplift  pressure  at  the  upstream  toe,  decreasing 
to  tailwater  pressure  at  the  downstream  toe. 

ANALYSIS  CONDITIONS 


1.  Normal  conditions:  water  surface  at  spillway  crest 

2.  Same  as  #1  plus  Ice  load  of  5,000  pounds  per  linear 
foot. 

3.  1/2  PMF  flows;  water  surface  near  or  at  top  of  dam 
(6.0  feet  over  spillway). 

4.  Seismic  Conditions;  water  at  spillway  crest  with 
seismic  coefficient  of  0.1. 

5.  Normal  conditions  but  assuming  Uplift  Pressure  =  0. 


STABILITY  ANALYSIS  PROGRAM  -  WORK  SHEET 


INPUT  ENTRY  ANALYSIS  CONDITION 


Unit  Weight  of  Dam  (K/ft3) 

0 

0.15 

0.  <5 

o,  <5 

0,'£ 

Area  of  Segment  No.  1  (ft^) 

1 

6$ 

& 

<38 

5S 

62 

Distance  from  Center  of  Gravity 

2 

ZH 

24 

2* 

27  • 

of  Segment  No.  1  to  Downstream 

Toe  (ft) 

Area  of  Segment  No.  2  (ft*) 

3 

322 
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